Nitrogen (N) availability is the most important factor for ecosystem productivity, and soil 59 organic matter (OM) is a sink and source of nitrogen for plants (Schulten and Schnitzer, 60 1998 ). In surface soil, up to 90% of nitrogen is stored as organic N in soil OM (Olk, 2008) .
61
The transformation of polymeric organic N (PON) to plant available forms depends 62 initially on depolymerization mediated by extracellular enzymes (Geisseler et al., 2010) 63 to yield monomeric/lower molecular weight dissolved organic N (LMW DON) which 64 already may be plant-available (Schimel and Bennett, 2004; Jones et al., 2005) and also 65 readily mineralizable to inorganic N ( Schimel and Bennett, 2004) . These extracellular 66 4 enzymes may be of microbial, plant and animal origin (Vranova et al., 2013) 063 mm size fractions and then by mixing these fractions, on a mass basis, in the   133   following respective proportions: 4:4:1 (to approximately represent the proportions   134 initially present in GL soil, Supplementary Fig. 1 ). The size classes were chosen to 135 represent macro-aggregate (2-0.25 mm) and micro-aggregate (0.25-0.063 mm) fractions 136 (Six et al., 2000) and large macro-aggregates (4.75 to 2 mm) and the same proportions of 137 these size classes were used for both soils so that we could examine land use effects on 138 the nature of the protection provided by aggregates with the same initial size distribution. As previously discussed (Section 1), the disaggregation-promoted mineralization we 261 recorded (Table 2) 
272
We suggest that intercept and slope parameters derived from linear regressions between 273 these variables for aggregated and disaggregated states (Table 3) to the combined GL+AL data (Fig. 2b, Table 3 ), it can be seen that the slope for the 393 disaggregated soils is statistically greater (according to ANCOVA, p<0.001) than that for 394 the aggregated soil. Thus, more depolymerase potential is realized for mineralization in 395 disaggregated soil and we interpret that this greater realization of potential is due to 396 19 greater accessibility of PON following its release from physical protection. We believe 397 that the disaggregation treatment disrupted and homogenized the within-(mainly macro-) 398 aggregate pore network, particularly through opening pore 'throat' restrictions to relationships between net N mineralization and N depolymerase potential for GL and AL 441 soils were examined individually (Fig 3a and b ; Table 3 ). For disaggregated GL soil 442 (Fig 3a) , there was a strong significant relationship between net N mineralization and 
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It was assumed that properties for the disaggregated soil, given its derivation, were 
